Fifteen laboratories participated in this round robin analysis program.* Each laboratory was sent three samples of overburden material that was ground to pass a 2 mm sieve and then homogenized. The participating laboratories are listed in the appendix (table Al). The parameters that were requested along with the procedures are listed in appendix table A2.
Each laboratory was asked to respond to a questionnaire. A summary of the workload information from this questionnaire is presented as figure Al in the appendix. Responses indicate that the mining industry supplies most of the annual workload to five of the responding laboratories. For only two laboratories 80-100% of the workload is research oriented, while for the majority of the laboratories it represents less than 20% of their activity. Similarly, only one laboratory reports 80-100% of its workload from agriculture; the majority of laboratories report that less than 20% of their workload is from agriculture. Plant samples represent a small fraction of the effort of a majority of laboratories, while water and soil or overburden samples show no distinct workload trend.
The remainder of this report is a presentation of the data obtained from the second round robin. Any statistical tests applied to the data must be interpreted with caution because of the small number of samples (n of 15 or less), and because of the differences in methods used for each parameter by the participating laboratories.
REPORTED DATA
The values reported by each laboratory for each parameter are listed in tables 1-3 for the three samples. A value reported by a laboratory in different units than the suggested units for that parameter (table A2) , was converted to the appropriate units. Converted values are identified on tables 1-3. The laboratories performing the analyses are coded to conceal the identity of the individual laboratories. Judgements on laboratory quality, based on comparisons of reported values, are inappropriate because many of the A round robin analysis program is an informal, inter!aboratory comparison of analytical precision based on analysis of uncertified sample splits.
analyses were made utilizing different analytical techniques and no correct value can be assigned to an Individual parameter.
Summaries of the reported values are given in tables 4-6. Only pH ranged by a factor of two or less for all three sample types. At the other extreme, the range in values reported for exchangeable sodium percentage (ESP) differed by 100 times or more, and boron, available N, molybdenum, selenium, and add potential ranged by a factor of 10 times or more for all three sample types. The remainder of the parameters ranged between 2 times and 100 times, depending on the parameter and the sample type. The intermediate and large differences for many parameters suggest that inconsistencies 1n sample homogeneity, sample preparation, analytical methods, or Instrumental analysis can produce results with deviations large enough to make some data unreliable for estimating a simple average value. The sources of the deviations could not be identified from the information provided by the participating laboratories.
Histograms showing the frequency distribution for the values reported by all laboratories for each parameter in each of the three samples are not presented as they were in the first round robin (Severson and Fisher, 1985) . Histograms can be constructed, if desired, from the data in tables 1-3.
LABORATORY METHODS
The techniques reported by each participating laboratory to determine each parameter are summarized in tables 7-21. Several laboratories reported only information such as sample aliquot or sample preparation; therefore, we do not know if the recommended method was used, or if a different procedure was used but not reported. From the information provided, however, it becomes obvious that the techniques used for any single parameter are not consistent among laboratories. For example, in table 13, the sample aliquot used for CEC ranged from 2-5gm. The sample preparation ranged from using the sample as received to resieving or further grinding to as fine as a 60-mesh size. The amount and kind of extracting solution, and the sample-to-solution ratio was inconsistent among laboratories.
It would be informative to graphically evaluate the effects of sample aliquot, sample preparation, sample-to-solution ratio, extraction procedure, and reaction time on the reported values for each parameter. Because the number of laboratories providing detailed information on their methods for each parameter was inadequate, only a few evaluations are provided. Reaction time appears to have little or no effect on the four parameters shown 1n figure 1. The largest differences appear to be among laboratories using the same reaction time. The same statement can be made for different extractants used on two additional parameters ( fig. 2 ). These two figures Illustrate that, even though the same reaction times or extractants are used on splits of the same sample, widely different results can be obtained due to differences in the laboratory techniques, equipment, personnel, or some other unidentified factors.
RECOMMENDATIONS
1. Laboratories should carefully check the results they are reporting. Some values reported 1n this round robin appear to be 1n error because of a mistake in the placement of the decimal point. Other common errors are 1n calculation, transcription, and conversion of data from one unit to another.
2. Sample aliquot, sample preparation, soil-to-solution ratio, reaction time, and other special techniques used by the laboratory should be reported so that changes in these variables could be related to the reported values to determine whether or not they affect the reported values 1n a predictable way.
3. The range in reported values for most parameters was wide. This may be due to the different techniques used by the laboratories for a single parameter, and to the potential errors listed in item 2 above. Lack of homogeneity of the sample split sent to each laboratory might also contribute to error. We recommend that these data not be used as a best estimate of a single "correct value" for each parameter in each of the three samples because of the different techniques used by the participating laboratories.
4. The round-robin results point out that when determining an exchangeable, soluble, or available fraction of the total, the same method must be used by all participating laboratories in order to obtain comparable results. If different methods are used by participating laboratories, then the techniques used must be given in sufficient detail so that the effects of the variation in technique on reported values can be assessed.
5. If the purpose of an analysis is to comply with regulatory guidelines for soil and overburden, then the method used for analysis should be the one recommended by the regulatory agency unless there is a demonstrated correlation between the recommended method and the alternative method. It should be the responsibility of the regulatory agency to recommend methods that will provide data that are useful, accurate, and reliable in predicting the suitability or unsuitability of soil or overburden. It should be the responsibility of the laboratory using an alternative method to demonstrate the relationship between the recommended and alternative methods. [If, not detected; <, detected but belov the limit of determination shown; >, determined to be greater than the value shown.
Units are given in table 4; description of acronyms are given in appendix table A2.] CarbonOrganic Laboratory Code analyses from laboratory "C" are not Included In the summary. Laboratories not reporting datails are excluded.
? No details reported. Laboratories not reporting details are excluded.
"No details reported. No details given. Laboratories not reporting details a excluded.
No details given. Induction coupled plasma. Laboratories not reporting details are excluded.
No details given. 
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